Active frontages are often advocated in best practice guidance and by local planning authorities. However, little research has been carried out to establish what benefits, if any, active frontages offer. Previous research in this area has been limited to examining observed behaviour rather than analysing public perceptions. This article aims to improve the understanding of the relationship between the quality of an active frontage and public perceptions of the public space the frontage addresses. The research was carried out through a combination of a critical literature review and a questionnaire survey that engaged 152 participants. The participants' perceptions of a range of public spaces in relation to a number of frontages were investigated using comparison and correlation. The results suggest that the quality of an active frontage can significantly affect people's perceptions of a public space in terms of its safety, comfort, sociability and liveliness. Goodquality active frontages can contribute to creating successful public spaces, which can help deliver far-reaching benefits for towns and cities. The findings contribute useful evidence to enhance our understanding of the role of active frontages in urban design and planning. 
INTRODUCTION
Best practice architecture and urban design guidance and selected local planning policy advocates the provision of active frontages in our town and city centres (Llewelyn Davies, 2007; PCC, 2007; URBED, 2009 ). However, scant empirical research has been undertaken in this area to establish why active frontages should be provided, if indeed they should, and what benefits, if any, they can bring. Consequently, this important subject area was selected as the focus for this research.
The overall aim of this paper was to establish the relationship between the quality of an active frontage and perceptions of a related public space. The research objectives were to: 1) Explore the factors which contribute to the success of public spaces and the potential benefits of successful public spaces, and 2) Identify the impact of the quality of active frontages on public perceptions of public spaces.
Previous research has adduced that good quality active frontages can contribute to the success of a public space. Successful public spaces are those which are comfortable, sociable, accessible and active (PPS, 2011a) and which are loved by the people who use them (Carr et al, 1992) . There are a number of factors which can contribute to the success of public spaces; the literature is reviewed and the success factors for public spaces are consolidated. The paper also considers why we need successful public spaces; they have been found to provide benefits on a number of different levels, therefore, if active frontages really can help to create successful public spaces and deliver these benefits, they are evidently a critical element of the urban design of our towns and cities.
ACTIVE FRONTAGES
The concept of active frontages has primarily developed through the work of Jan Gehl over the last four decades but has its roots in the work of Jacobs (1961) and Newman (1973) .
The following simple definition is provided within the glossary of 'Safer Places' (ODPM 2004: '. Llewelyn Davies (2007) listed a number of attributes for active frontages in their influential publication 'Urban Design Compendium': frequency of doors and windows; vertical rhythm to the buildings; articulation to building facades and views of lively internal uses. Their facade evaluation scale, developed from the previous work of Gehl (1994) , sets out a classification for five grades of active frontage (Table 1) . (Table 1 here ) For the purposes of this paper, a definition which combines elements from the 'Safer Places' definition (ODPM, 2004) with those from the work of Gehl (1994) The Llewelyn Davies definition suggests that interest, life and vitality in the public realm are the potential benefits of active frontages; however one key justification given in much of the literature for the provision of active frontages is that of safety (ODPM, 2004; Sparks and Chapman 1996) . The issue of safety in relation to active frontages is derived from the work of Jane Jacobs (1961) . Commonly referred to as natural surveillance is the concept of providing a built environment which allows for interaction between buildings and the spaces they define. The most recent national planning guidance specific to designing for safety and security 'Safer Places: The Planning System and Crime Prevention ' (ODPM, 2004) encourages the use of active frontages for these reasons of natural surveillance.
103) 'Active frontage -The frontage or edge of a building or space that has windows and doors as opposed to blank walls, fences and garages
Returning to the more social and sociable aspects of active frontages, in his work of 1977, Alexander wrote of the need to treat the facade of a building as an entity with volume rather than a line on a plan, to design it as a place in its own right in order to support the social life of our towns and cities. 'The building with a lively edge, is connected, part of the social fabric, part of the town, part of the lives of all the people who live and move around it.' (Alexander et al, 1977: 754) Gehl et al (2006) propose that our requirements for the ground floor facade of a building are significantly different from those of other floors. They suggest this is the case because we have 'close encounters' with the street level facade in a way we do not experience the other facades. They conclude that buildings must 'learn to make meaningful conversation ' (p.47) with both public spaces and the people who use them.
PUBLIC SPACE
CABE (2011) Carr et al (1992) suggest that for a space to be loved by its users, by adding joy to their lives, is what it means to be a success. There is broad consensus across the literature that popularity is central to public spaces being able to perform their role in supporting the social life of cities (Gehl, 2006; JRF, 2011; PPS, 2011a; PPS, 2011b; Townshend et al, 2007) . It has been written that public space is the stage upon which the communal life of our towns and cities is set (Carr et al, 1992; Gehl, 2006; PPS, 2011a; Sparks and Chapman, 1996) the backdrop for an important part of our everyday lives that is not fulfilled by either our home or work environments. Recent literature has shown that towns and cities with vital and vibrant social and economic lives are also those with good quality, well maintained public spaces (Carmona et al, 2003; CABE and DETR 2001 (CABE and DETR, 2001 ) to social benefits including providing a forum for social interaction (PPS, 2011b) . They include environmental benefits such as support for biodiversity within towns and cities (TfL, 2005) and cultural benefits such as enhancing the unique identity of a place (DETR, 2000) , and, finally, health benefits including stress reduction and improved personal health (CABE, 2011) . Distilled from the literature, table 2 articulates the potential benefits, the multiplicity of which makes the importance of successful public spaces clear: (Table 2 here) A review of the literature has identified a number of factors which can contribute to the success of public spaces; they can be grouped under the following themes: activity; access; conviviality and comfort; distinctiveness; safety; robustness and flexibility (Table 3) . (Table 3 here) Whilst active frontages are advocated by both best practice guidance for urban design and architecture (Llewelyn Davies, 2007; ODPM, 2004; TfL, 2005) and local authorities through planning policy (PCC, 2007; URBED, 2009) , there has been little empirical research into how they affect perceptions of public space and behaviour in public space. Three studies are referred to here which illustrate the extent of recent research.
An observational study was carried out in Copenhagen to investigate the connection between pedestrian stays and actions and the design of ground floor facades.
The study found that: pedestrian traffic was slower along interesting sections of facade; more people turned their heads towards the active facade and more people stopped in front of the active facade. A previous observational study carried out in Madrid supported the findings of the Copenhagen study . What this previous research does not explore however is how active frontages affect public perceptions of public spaces. One study which starts to do this is a study into women's perceptions of fear and the design of the urban environment (Boyle et al, 2011) . The findings suggest that spaces designed to encourage active uses were perceived to be safer.
The conclusions of the two observational studies rely on interpreting people's behaviour as opposed to investigating their perceptions. This leaves a clear gap in knowledge in terms of research into the relationship between the quality of an active frontage and perceptions of the public space that frontage relates to. This gap warrants further research into this area.
METHODOLOGY
This research was carried out through an online questionnaire survey. The use of the questionnaire survey helped to realise the aspiration to gather a significant number of responses, and to avoid interviewer bias (Gillham, 2000) . Online surveys are particularly suited to collecting data on attitudes (Robson, 2002) . The questionnaire went through two stages of pre-testing.
Photographs of a variety of public spaces were taken, from which four pairs were selected by a panel of experts from the field of architecture. The panel rated the level of active frontage shown in each of the photographs (Table 4 ) using the facade evaluation scale from
The Urban Design Compendium (Llewelyn Davies, 2007) (Table 1) .; Previous research has shown a close link between respondents' opinions expressed on location and those expressed in response to photos (Groat, 1988) ; this supports the use of photographic images within the online questionnaire. A recent study into aesthetic preferences used photographic images of street elevations in a similar way (Gjerde, 2011) . Photographs were also used to measure formal indicators of social urban sustainability and make comparisons between two urban centres in Australia (Porta and Renne, 2005). Nelessen's visual preference survey is one of the most prominent visual assessment methods used within urban design and planning practice for the purposes of community engagement (Bailey et al, 2007) . The methodology requires participants to rank photographs of places and spaces in order to articulate the impressions of residents in relation to their community (Al-Kodmany, 2001 ). Nelessen states that images need to reflect what people would see within the study area, including, inter alia, landscaping, streetscape elements and level of human activity (Nelessen, 1994) . Two different versions of the questionnaire were produced using the different photographs of the spaces (Survey 1 and Survey 2: Figure 1) ; the purpose of which was to determine whether there was a difference in perceptions based on the rating of active frontage for that image. A number of scenario questions were asked in relation to each photo using both semantic differential scales and Likert scales. Table 4 here)
The study used a combination of convenience and snowball sampling. 170 people were initially invited to complete the questionnaire and to forward it to others for completion. A total of 152 people were engaged through the survey. Within the study the gender split was relatively even (57.1% female respondents). The mean age of respondents was 41 years.
The dataset was analysed using SPSS18. Independent sample t-tests were used to compare the means and identify significant differences across the two questionnaires. A linear correlation was also carried out to identify the relationship between the active frontage rating and the respondents' perceptions of each of the public spaces.
RESULTS AND ANALYSIS
The findings in relation to each of the four public spaces used within the questionnaire are considered individually and patterns within the findings are then discussed. Figure 2 shows the pair of photos of Space w. Image w1 has an active frontage rating (AFR) of 2.44 and image w2 has an AFR of 3.33. As can be seen within table 5, there were significant differences between the two surveys for five of the semantic pairs: unfriendly-sociable; relaxing-exciting; sleepy-lively, active-dormant and boring-interesting. The means for each of the surveys show therefore that the image of space w used within Survey 2 (with the better active frontage rating) was perceived to be significantly more lively, sociable, exciting, active and interesting than the image of the same space used within Survey 1 (with the poorer active frontage rating). The only statement to provide a significant difference on the Likert scale was 'This space makes me feel at ease'. (Figure 3 here) (Table 6 here) Table 6 shows that there were significant differences for each of the semantic pairs for Space x. From the image used within Survey 1 (with the better active frontage rating), the space was perceived to be more safe, comfortable, lively, sociable, noisy, pleasant, exciting, convivial, active and interesting than in Survey 2. (Table 7 here)
Space w

Space x
As illustrated in table 7, there were also significant differences for each of the likert statements for Space x. Significantly more people from Survey 1 than Survey 2 agreed with each of the statements to a greater degree. (Figure 4 here) There were significant differences between Survey 1 and 2 for all of the semantic differential pairs for Space y. Very significant differences on the Likert scale were identified between the means of the two surveys for four of the five statements with the exception of 'I would come here at night'.
Space y
Space z (Figure 5 here)
The means for the two surveys indicate that the perceptions of the space in Survey 1 (with the better active frontage rating) were that it was less sociable, peaceful, pleasant and interesting than in Survey 2. There were significant differences in the means on the Likert scale for three of the statements; 'This space makes me feel at ease', 'I would meet my friends here' and 'I would come back here' with more respondents agreeing with these statements to a greater degree in Survey 2 than in Survey 1.
There is a consistent pattern of the photographic image with the better active frontage rating being favoured, with the exception of space z, The Southbank in London. This is a notable exception and one for which an explanation can be postulated: it has been highlighted in the literature that a space could be poorly designed, but, due to its location and linkages, be lively and popular (Jacobs 1961) . That is not to say that The Southbank is poorly designed, however it does not benefit from all of the success factors identified within the literature, more specifically, in many places there is no active frontage. However, its other benefits, such as the river, views, open space and activity, far outweigh the lack of active frontage and this is shown in the findings. In all other cases, the public space within the image with the better active frontage rating is perceived to be more sociable, interesting, comfortable, pleasant, convivial and safe.
Active Frontages and Public Perceptions of Public Spaces
A linear correlation was carried out to identify the relationship between the active frontage rating and the respondents' perceptions of each of the spaces. Table 8 illustrates the findings. (Table 8 here)
All but one pair of variables was found to have a very significant relationship; the exception is that the Relaxing-Exciting semantic differential pair does not vary significantly in relation to the quality of the active frontage (r = 0.039). The strongest relationship is that between the semantic pair Active-Dormant and the rating of the active frontage (r = -0.329). The negative value indicates that as the active frontage rating increases, the mean of the perception on the Active-Dormant scale decreases, ie. the higher the quality of active frontage, the more active the space is perceived to be. Other strong findings include the relationship between the active frontage rating and perceptions of a space on the Comfortable-Uncomfortable scale (r = -0.319) with respondents' perceptions that a space is comfortable increasing with the quality of active frontage of that space and the relationship between the active frontage rating and perceptions of a space on the Safe-Unsafe scale (r = -0.305) with respondent's perceptions of safety increasing as the quality of active frontage increases.
DISCUSSION AND CONCLUSIONS
The overall aim of this research was to improve the understanding of the relationship between the quality of active frontages and perceptions of public spaces. From the literature, this paper has shown that the success of public spaces is a somewhat intangible phenomenon, definable through its qualities rather than any specific measure. However, there appears to be some agreement that successful public spaces are accessible, active, comfortable and sociable PPS, 2011a; PPS, 2011b; Townshend et al, 2007) . Scant research has been carried out into active frontages, their impacts, potential benefits or their relationship with the public spaces they address; therefore, a clear gap in the literature existed which this study has been able to address.
The research found that there was a relationship between the quality of an active frontage and respondents' perceptions of a space. As the quality of active frontage increased, so did the perception that the space was more: safe, comfortable, lively, sociable, pleasant, convivial, active and interesting. This research therefore supports the stance of selected local planning policy and guidance (Llewelyn Davies, 2007; PCC, 2007) that active frontages should be provided as part of good quality design solutions. Whilst the scope of this paper expands on previous studies, the findings also support those of the previous observational studies (e.g. Gehl et al, 2006) that the public are more interested in and more comfortable in the context of better quality active frontages. The findings of this research also support the classifications within the façade evaluation scale (Table 1) (Llewelyn Davies, 2007) . Therefore, the use of this scale as both a design and planning tool is supported. Not all spaces will warrant being enclosed by a building with a very high active frontage rating.
However, given the findings of the research it would appear inappropriate for any building with a very poor active frontage rating to be designed to enclose a public space. A recommendation for future research is therefore to identify under which conditions the various grades of active frontage are appropriate. This will provide further depth to the façade evaluation scale and would be of use to both design and planning practitioners.
Of the seven public space success factors identified from the literature (Table 3) , the findings from this research suggest that the quality of active frontage relating to a public space will impact not only on its safety, but also its activity, conviviality and comfort. Therefore, a contribution of this research would be to add to the conceptualisation of the literature. Thus, in future, Table 3 could be updated to include the provision of active frontages under the detailed requirements for these additional success factors.
As with all research, this study is subject to limitations. The photographs used within the survey contained differing levels of pedestrian activity within them. This may have influenced the responses of participants and is therefore a limitation of the research. Any future research or replication of this study should look to address this in order to identify whether the results are indeed affected. The sample group was predominantly based in South West England and the photographs used illustrate a selection of spaces in Greater London. Whilst these limitations of geography and sample demographic exist, it is thought that the findings of this paper should be of interest to other researchers and practitioners as they augment the existing limited research in this area. Future research could address these geographical limitations with research carried out in a different region or on a national or international level. Future research could also further investigate public perceptions using qualitative techniques.
The quality of an active frontage has been shown to impact upon the perceptions of the public space to which that frontage relates. Given the potential benefits of successful public spaces exposed through the literature, active frontages which create meaningful relationships with the public spaces they address should be encouraged. (Llewelyn Davies, 200; after Gehl, 1994) Benefits References Social benefits  Reduced pollution and better health through encouraging walking and other sustainable modes of transport;  Reduced stress;  Less crime and fear of crime;  Enhanced civic pride;  Inclusive environments;  Providing a forum for social interaction; meeting people -friends, acquaintances or strangers;  Individual and group empowerment;  Better quality of life. CABE and DETR, 2001; Carr et al, 1992; Giddings et al, 2011; PPS, 2011b .
URBED (2009)
Economic benefits
 Acting as a catalyst to revitalising neighbourhoods or areas of a town or city to encourage inward investment;  Increased land, property and rental values;  Attracting greater numbers of people to an area thus benefiting the businesses located there;  Reduced maintenance and running costs; CABE and DETR, 2001; Giddings et al, 2011; PPS, 2011b; TfL, 2005 . 
Environmental benefits
